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This application is a continuation-in-part of my earlier 
filed United States application Serial Number 127,868, 
filed July 31, 1961, for Process for the Preparation of 
Aminoketooes, now abandoned. 

This invention relates to novel aminoketones, to acid- 
addition salts thereof, and to methods for producing the 
same. More particularly, the invention relates to a- 
aminoketones which in free base form have the formula 
O Ri 

R—i-i-Rj r i 


peratares of 180 and 250* C. Preferably, I use a tem¬ 
perature of between 210 and 230* C. The starting ma¬ 
terial is heated in a sealed vessel of some type, usually 
in a pressure bomb or in a sealed glass tube, for between 
5 10 and 20 boon. Preferably, the reaction time is limited 
to 12 boon ±2 boors. While the a-ammoketone pic¬ 
tured above can be rearranged when it is heated alone, I 
have also found that an amine of the formula 

R,NII 2 

10 

(the same amine that is present in the starting a-amino- 
ketone) can be toed as a solvent for this pressure reac¬ 
tion. Preferably, the a-aminoketone b heated alone. 

In carrying out the novel rearrangement of this inven- 
15 tion by heating a compound of the formula 
o R 
- 1 _/ 


wherein R, R,. and R, are selected from among lower 
alkyl groups containing 1 to 5 carbon atoms inclusive, 
lower aryl groups such as phenyl and substituted phenyl 
moieties, and groups wherein any one of R, R,, and Rj 
may be combined to form an alkylene bridge of from 
4 to 5 carbon atoms inclusive. 

The free bases of the invention form acid addition salts 
by reaction with any number of acids. Non-toxic, phar¬ 
maceutically acceptable acid addition salts are formed 
with acids such as a hydrochloric, hydrobromic, hydri- 
odic, sulfuric, phosphoric, acetic, citric, tartaric, and p- 
toluene sulfonic acids. These acid addition salts arc con¬ 
verted to the free bases by treatment with a base such as 
sodium hydroxide or sodium carbonate. 

Generally speaking, a-aminoketones are sparsely known 
in the prior art. This is because of the difficulties which 
are encountered in attempting to prepare such com¬ 
pounds. 

An object of this invention is to provide novel a-amino¬ 
ketones. 

Another object of this invention is to provide a method 
for producing ^-aminoketooes from ^-hydroxyketones by 
a rearrangement of the carbon skeleton of the hydroxy- 
ketone. . 

A further object of this invention is to provide a method 
for rearranging more available a-aminoketones to get dif¬ 
ferent more difficultly available a-aminoketones. 

These and other objects which will appear hereinafter 
arc realized by heating compounds of the general formula 

o R 
I / 

Ri—C —C 

Z X R« 

either alone or in the presence of at least one equivalent 
of an amine of the formula 

RjNHj 

wherein R, R lt R> and Rj are as defined earlier and 
wherein Z represents —OH or —NHRj. When Z is 
—OH, at least one equivalent of the. amine, RjNHj, 
should.be used. * 

In carrying out the process of this invention with a 
compound of the formula. 


where R, R,, R 2 , and Rj are as defined earlier, I have 
found that the rearrangement proceeds between the tern- 


witb an amine of the formula 

RjNHj 

wherein R, R,. R 2 . and R, arc as defined earlier, I have 
found that, although equivalent amounts of the a-hy- 
droxyketone and the amine will give the desired a-amino¬ 
ketone, a 2 to 3-fold excess of amine is to be preferred. 
At least one equivalent of the amine should be used. The 
beating is carried out in a sealed vessel for between 10 
and 20 hours (preferably 12 hours ±.2 hours) at a tem¬ 
perature of between 180 and 250* C. (preferably 210 
to 230*0- 

If desired, the intermediate a-bydroxyimine from the 
above reaction can be isolated. It has the formula 
XR, R 
Ri—^ —C 

' l\ 

OU R> 

wherein R, R t , R* and R, are as defined earlier. The a- 
bydroxyrmines can then be rearranged to the desired a- 
aminoketones by beating in a solvent, preferably Dec- 
alin, at about 180 to 250* C. (preferably 1 85 -200* CX 
It is also possible to prepare the above a-bydroxyimines 
by reacting an amine of formula 
RjNHj 

with a bromoketone of the formula 
O R 

- ' I / 

Rt— C—C 
l\ 

Br Ri 

wherein R, R,. Rj, and R, are as defined above. 

As mentioned earlier, the processes of this invention 
involve a rearrangement of the carbon skeleton of the 
starting material. In fact, a skeletal-rearrangement al¬ 
ways takes place when the above-described processes are 
carried out. This rearrangement can manifest itself in 
a simple alkyl or aryl migration or it can result in either 
ring expansion or ring contraction. In fact, if any two 
of R, Ri, and Rj are combined to form a ring in the start¬ 
ing material, the final product will contain a ring of a 
different size. The following examples will show the 
various rearrangements which can take place: 

(1) Alkyl-aryl migration: 


—C 

XII CiH, 

ill. 


o 

Ciltr-i-C 
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W * 


(2) Arylalkyl migration: 


CITj—C—C 


(3) Ring contraction: 

o _ I 

ctu ' vQ. t 

on, inT' on 

\h,— cfr, 


(4) Ring expansion: 


r> err,-err, 

5 — V CU. 


O dlr-CHi 

U-c' I 


NIICiII, 
(5) Ring expansion: 


NCHj Clli-CIIt 

b-c' I 


- -i-L. r J 

A/O 

CHt C 

citi £iii\vHC»n, 

N ✓ 


i 

cit* x c^=“A 
£ii. druT'xncD, 

' N ctu -y 


The a-aminoketones which can be prepared according 
to the present invention are useful as chemical inter¬ 
mediates. For example, it is possible to reduce the ke¬ 
tone group to a hydroxyl group via standard chemical 
procedures to produce e-aminoalcobols. Additionally, 
the a-aminoketones described herein have central nervous 
system activity. Specifically, 3-methylamino-3-phenyl-2- 
bnt&none has analeptic activity and 4-methylamino-4- 
phenyl-3-hexanone has anti-convulsant activity. a-Meth- 
ylamino-a-methylcyclobexanonc also has central nervous 
system activity. Further, 1-methylaminocyclobexylpbcn- 
yIk-tone can be converted via standard chemical proce¬ 
dures well known in the art to its oxime (NLP. 145-146* 
C.) which has central nervous system activity. 

Of particular importance to this invention because of 
their cataleptoid activity are those compounds of the 
formula 

O _ X 

A A3 

ciij c 
l 

Cir* Ciij NHY 
''c It, 

wherein X is selected from among hydrogen, halogen, 
hydroxy, methyl and methoxy and Y represents a lower 
alkyl group containing 1 to 5 carbon atoms inclusive. 
Those compounds wherein Y is methyl or ethyl are excep¬ 
tionally good and a-methylamino-a-pbenylcyclobexanone 
and a-ethylamino-a-pbenylcydohexanooe are particularly 
good cataleptoid agents. 

Example I 

a-Hydroxyphenylcyclohexylketonc (10-0 g.) is heated 
at 200* C. in a steel bomb with excess aniline for 15 
hours. Upon evaporation of the reaction mixture to dry- 




v 




nessa-aniliiKVa-phenylcycloheptanoneremains;M.P. 136- , . ^ 

138* C. An analytical sample is prepared by recystalli- ' 

zation from ether-petroleum ether. 

_ .£* *33** v Example 2 . . v.v • <* 

A sealed tube containing 1.83 g. (0J089 mole) of 2- 
ethyl- 2 -methylaminobutyrophenone is placed m an auto- A® 

clave and surrounded with 15 mL of toluene to counter- At 

act any pressure which might develop in the tube. The . > 

.- autoclave is headed at 250* C. for ten boors.' The prod- **3SS* 

uct, after flash distillation, is dissolved in dilute hydro¬ 
chloric acid and washed with ether. The acid solution is 
made basic and extracted with ether. The ether layer is 
dried and the ether removed in vacuo. The residue is 
I - micnxfistdled to give a pale yellow liquid whose infrared ‘ ' 

spectrum shows strong abstxption at 1730 cm.-'. The AS 

crude 4-methyIamino-4-phenyl-3-hexanone is isolated as 
its hydrochloride. The precipitated hydrochloride is re- 
v crystallized from ethanol and ether to give colorless crys- , t , ‘ 
an tab; MP. 209-210* C. Recrystallizatioa provided an '1 

" analytical sample; M.P. 2103-2! I * C. ; »• 

A portion of the 4-methylamiDO-4-phenyI-3-bexanonc 
hydrochloride is converted to the free amine; B.P. 60- 
i ,65* C. (0.03 mm.), arf** 1-5135, d» 0.9972, :<s , ; .. 
r Theconjugated s-ammoketone used as starting material ** 
is prepared as follows: A steel autoclave containing 15.8 ' 

g. (0.08 mole) of 1 , 2 -epoxy- 2 -ctbyH-melhoxy- I-pbcnyl- 
butane and 60 mL of methylamine is heated at 140* C. for , | g 

twelve hours. Alter excess methylamine is evaporated, "?W 

30 the residue a heated with 30 ml. of 3 N hydrochloric acid. ' ' 

The resulting solution is dried, the ether evaporated and 
the residue distilled to give 2 -eth yl - 2 - methy laminobutyro- 
phenone; BP. 4-76* C. (0.12 mm.), b d s 1.5227. 

- Example 3 

2 -ethyL 2 -hydroxybutyrophenone is placed in an auto- , i . , 

clave with excess methylamine and heated at 240* C. for : 

fourteen hours. From the reaction mixture 4 -methyl- : . ,<■ A 

t amino-4-phenyt-3-bexanooe can be isolated as its hydro- 
40 chloride; MP. 208-210* C. 

Example 4 

A sealed tube containing 231 g. (0.0114 mole) of 1- 
methylaminocyclopentylphcnyIketone is healed at 220* C. - f 

for ten boors. Using the previously described isolation ; ; 

method of Example 2, 2 -methylammo- 2 -phenylcyclohex- l 

anone b isolated as its hydrochloride; M.P. 256* C. The | 

1 -methylaminocyckjpentylphenylketooe used in the above - A-W 

reaction is prepared as follows: Cyclopentylphenylketone 
b brotninated to give 1 -bromocyclopcnty Ipbenylkctooe; ^ 

M-P. 29-30* C. Treatment of the bromoketooe with dry 
sodium methoxide gives 96% of 2-methoxy-2-phenyH- . A# 

oxaspiro [2-4) heptane; B.P. 62-64* C. .(0.05 win) liiljiitelrMl 
n u 5 * 1-5136. The epoxyether b treated with excess ' ^ ? 3 

__ methylamine at 130* C. for ten hours in an autoclave to 3 

give 57% of 1-methylaminocyclopentylpbenylketone; 

B.P. 74-76* C. (0.03 nun.), n 0 =* 1.5441. 

Example 5 

A sealed tube containing 5.0 g. (0.026 mole) of 2- 
60 methyl-2-mcthylaminobutyrophenonc is heated at 185* C. 
for ten hours and worked up using the procedure followed 
in Example 2 From the reaction b isolated erode 2 - 
methylamino-2-phenyl-3-pentanone; B.P. 59-60* C. (0.1 
mm.). The aminoketone is converted to the bydrochlo- 
65 ride and crystallized from ethanol-ether to give white crys¬ 
tals; M.P. 192-193* C. The 2-methyl-2-methy!amino- 
butyrophenone used in the above reaction b prepared as 
follows: a-bromo-a-melhylbutyrophenone b converted in 
97% yield to 1,2-epoxy-l-meihoxy-2-methyl-l-ptenylbu- 
70 tane using sodium methoxide in methanol. The epoxy- 
ether has B.P. 49* C. (0.1 mm.), n D * 1.4890. The 
epoxycther is converted to 2-meihyI-2-nicthyIaminobutyr- 
ophenone in 66 % yield using excess methylamine in a 
steel bomb at 150* C. for ten hours. The aminoketone 
73 has B.P. 94* C. (0.45 mm.), n D » 1.5212. V i 
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Example 6 

A sealed tube containing 122 g. (0.0069 mole) of 2- 
methyl- 2 -incthyl-aiiunopropk)pheiione is healed at 240* C. 
for ten boors. Isolation of the basic fraction by the pro- ^ 
cedure of Example 2 gives aminoketone. An infrared '* 
spectrum of this product shows absorption at 1685 cm . -1 
and 1725 cm . -1 of approximately equal intensity, indicat¬ 
ing a possible mixture of conjugated and unconjugated 
aminokelones. Repeated crystallization of the hydro¬ 
chloride of this mixture raises the melting point to 198- 1° 
201 * C. and an infrared spectrum of this product indicates 
chiefly unconjugated carbonyl. Further crystallization 
gives pure 3-melhylamino-3-phcnyl-2-butanonc hydro¬ 
chloride; M.P. 213.5* C. The 2-methyl-2-methylamino- 
propiophenone used in the above reaction is prepared as 
follows: Treatment with excess methylamine at 150* C. 
for twenty-four hours in a sealed tube converts 1 , 2 -epoxy- 
l-methoxy-2-metbyl-l-phenylpropane in 58% yield into 2- 
methyl-2-methylaminopropiopheoone; B.P. 70-71* C. . 
(0.3 mm.), n D » 1.5246. 20 

Example 7 

;■ Six-tenths of a gram (0.0027 mole) of 1,1-diphenyl-l- 
hydroxy-2-propanone and 5 ml. of methylamine arc sealed ... 
in a Pyrex tube and placed in an autoclave with 50 ml. of -J 
toluene to counteract any pressure which develops in the 
scaled tube. The autoclave is heated at 200* C. for ten 
hours and 2 -methylamino- 2 -phenylpropiophenone is iso¬ 
lated as the hydrochloride; M.P. 215.5-216*. An infra- .. 1( 
red spectrum of the aminoketone shows only conjugated 
carbonyl group absorption. 

Example 8 

In a bomb is placed 24.31 g. of freshly distilled a-meth- 35 
ylaminocyclopentylmetbylketone. This is heated at 215* 

C. for ten hours, cooled, taken up in ether and extracted 
with dilute acid. The acid layer is made basic and ex¬ 
tracted with ether and methylene chloride. The solution 
is dried and the residue fractionally distilled to give 2 - 71 
methylamino-2-methylcycIohexanone; B.P. 55-57* C. (2 
mm.), n D a 1.4710. The free a-aminoketone is then con¬ 
verted to 2 -mcthylamino- 2 -methylcyclohexanone hydro¬ 
chloride; M.P. 188-190* C. An analytical sample is pre¬ 
pared by recrystallization from acetone; MJ». 191.4- 
191.8, pKa (50% CH,OH)=8.40. 

The starting .-metfcylaminocyclopentylmethylVetone 
used in the above reaction is prepared as follows: Cyclo- 
pentylmethylketone is brominated with N-bromosuccin- 
imide to give 77% of 2-bromocyclophenylmelhylketone: 
B.P. 75-77° C. (8 mm.), n D a 1.4900, which, when treated 
with excess methylamine in benzene solution for four d.,ys 
at room temperature, gives 76% of 2-methyIaminocycIo- 
pcntylmethylketone; B.P. 49-50* C. (1.5 mm.), n D H 
1.4642. The hydrochloride melts at 117-119* C. 

Example 9 

A sealed tube containing 2.7 g. 4-hydroxy-4-phenyI-3- 
I bexanone is heated with excess methylamine at 200* C. 
for ten hours. From this reaction mixture 4-methyl- go 
amino-4-pbenyl-3-hexanone is isolated as the hydrochlo¬ 
ride; M.P. 211-212* C- 

The 4-hydroxy-4-phenyl-3-hexanone used as starting 
material in the above reaction can be prepared as follows: 

?-e thy 1 - 2 -hydrovy but yrophe none is dissolved in anhydrous o.j 
ether, a 5 to 6 -fo!d excess of finely pulverized anhydrous 
potassium hydroxide is added, the mixture is stirred for 
1 to 2 hours, and then poured over ice. The ether layer is 
separated, dried over anhydrous sodium sulfate, evap¬ 
orated to dryness, and the 4-hydroxy-4-phcnyl-3-hexanone 70 
distilled; B.P. 67* C. (0222 mm.). 
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clave at 200* C. for ten hours. Using the procedure of 
Example 2, 3-methylamino-3-phcnyl-2-butanone is ob¬ 
tained as the hydrochloride; M.P. 211-212° C. Recryv 
tallizalion from ethanol-ether gives an analytical sample; 
M.P. 213.5* C. 

Example 11 

When 2-hydroxy-2-pbenylcycloheptanone is heated in a 
steel bomb at 200* C. with excess methylamine for IS 
hours, a-metbylaroinophenylcyclohexylketone is isolated; 

B. P. 104-106* C. (0.09 mm), n D ” 1.5438; M.P. of hy¬ 
drochloride 225-226* C. 

Example 12 

a-EthylaminophenylcycIopentylkctcne (10.0 g.) is 
healed at 230* C. for twenty hours in the presence of ex¬ 
cess etbylamine. From the reaction mixture, 2-cthyI- 
amino-2-phenykycIohexanone is isolated; B.P. 108-109* 

C. (OJ mm), 1.5373. 

•-Elhylaminocyclophentylphenylketone used in the 
above reaction is prepared as follows; 2 -mcthoxy- 2 -phen- 
yl-l-oxaspiro[2.4]-heptane (10.0 g.) is treated with excess 
etbylamine at 130* C. for ten hours in an autoclave to 
give a-etbylaminocycloprntylphenylketone; B.P. 94* C. ., 
(0.1 mm.), » D 3 1.5325; M.P. of hydrochloride, 183* C. 

Example 13 

1 - hydroxycyclopentylphenylketone N - methyliminc 
(2.95 g.) is rearranged by refluxing in 30 ml. of Dccalin for 
2 hours. Addition of an isopropanolic hydrochloric acid 
solution to the reaction mixture gives crude 2 -mctbyI- 
amino-2-pbenyIcyclohexanone hydrochloride. Rccrystal- 
lization from ethanol-ether gives pure 2 -methylamino- 2 - 
phenylcyclobexanone hydrochloride, M.P. 255-257*. 

2-methy Iamino-2-pheny Icyclohexanol is prepared by so¬ 
dium borohydride reduction of the parent aminoketone. 
The aminoalcohot hydrochloride has M.P. 232* C. ..•* 

1-hydroxycyclopentylphenylketone N-methyfimine used 
in the above reaction is prepared as follows; 1 -bromo- 
cyclogentylphenylketone (12.0 g.) is treated with 30 mL 
of liquid methylamine and the reaction allowed to come 
to room temperature over a one hour period. Ether (50 
ml.) is added to the reaction mixture, the methylamine hv- 
drobromide is removed, and the ether evaporated to leave 
1-hydroxycyclopentylphenylketone N-melhylimine, MJ*. 
72-74*. 

Example 14 

!-hydroxycyclophenty!phenyIketone (10.0 g.) is dis¬ 
solved in an excess of liquid methylamine and the solu¬ 
tion is heated in an autoclave at 200* for 5 hours. Ether 
(50 ml.) is then added and the ether solution is extracted 
three times with three 50 ml. portions of 6 N hydrochloric 
acid. Evaporation of the acid solution leaves 2-roethyl- 
amino-2-pbcnylcycIohcxanone as its hydrochloride, M.P. 
255-256°, after crystallization from ethanol-ether. 

The free-ba^e, 2-meihyIamino-2-phenylcycIohexanonc, 
can be isolated by neutralizing its hydrochloride salt with 
dilute sodium hydroxide, extracting with ether and re¬ 
moving the ether. 

Addition of sufficient sulfuric acid to neutralize 2-meth- 
ylamino-2-phenylcycIohexanonc gives 2-methyIamino-2- 
phcnylcyclobexanone sulfate. 

If citric acid is used in place of sulfuric acid, the prod¬ 
uct is 2 -meihy!amino- 2 -phcny!cyclohexanone citrate. 

If acetic acid is used in place of sulfuric acid, the 
product is 2 -methylamino- 2 -phenylcyclohevancme acetate. 

If p-tolucnc sulfonic acid is used in place of sulfuric 
acid, the product is 2 -mcthylammo- 2 -phenylcydohexa- 
none p-toluene sulfonate. 

Example 15 


Example 10 

Five grams (0.030 mole) of 3-hydroxy-3-phenyl-2-buta- 
none and 25 ml. of methylamine are heated in an auto- 7 


l-hydroxycydopentyl-(o-chlcrophenyl)-ketone N-meth- 
ylimine ( 2.0 g.) is dissolved in 15 ml. of Dccalin and 
refluxed for two and one-half hours. After evaporation 
3 of the Dccalin under reduced pressure, the residue is ex- 
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traded with dilute hydrochloric acid, the solution treated 
with decolorizing charcoal, and the resulting acidic solu¬ 
tion is made basic. The liberated product, 2-methyl- 
amino- 2 -(o-chlorophenyl)-cyclohexanone, after crystal¬ 
lization from pentane-ether, has M.P. 92-93* C. The 
hydrochloride of this compound has M.P. 262-263*. 

The l-hydroxycyclopentyl-(o-chlorophenyl)-ketone N- 
mcthylimine used in the above reaction is prepared as 
follows: To the Grignard reagent prepared from 119.0 
g. of cyclopentylbromide and 19.4 g. of magnesium is 
added 55.2 g. of o-chlorobenzonitrik. The reaction mix¬ 
ture is stirred for three days and thereafter hydrolyzed 
in the usual manner. From the hydrolysis there is ob¬ 
tained o-chlorophenylcydopcntylketone, B.P. 96-97* 
(0.3 mm.), /in ’ 5 1.5452. To 21.0 g. of the ketone is 
added 10.0 g. of bromine in 80 mL of carbon tetrachlo¬ 
ride. l-bromocyclopentyl-(o-chlorophenyl)-ketone, B.P. 
111-114° (0.1 mm.) is isolated in the usual manner. 
Since it is unstable, it must be used immediately. The 
bromoketone (29.0 g.) is dissolved in 50 ml. of liquid 
mcthylamine. After one hour, the excess liquid methyl- 
amine is allowed to evaporate. The organic residue is 
dissolved in pentane, and upon evaporation of the solvent, 
l-hydroxycyclopentyl-(o-chloropbenyl) - ketone N-meth- 
ylimine, M.P. 62*, is isolated. 

If instead of rearranging 1-hydroxycydopentyMo- 
ch!orophenyl)-ketone N-methvlimine one beats 1-hy- 
droxycyclopcntyl - (p-chlorophcnyl) - ketone N - methyl- 
iminc in Decatin, the product which results is 2 -methyl- 
amino-2-(p-ch!orophenyl) - cyclohexanone. The hydro¬ 
chloride of this aminoketonc has M.P. 221-222* C. 

The l-hydroxycyc!opentyl-(p-chIorophenyl)-ketone N- 
methylimine used as starting material in the preparation 
of 2 -methylamino- 2 -(p-chlorophenyl)-cyclohexanone is 
prepared in the same manner as l-hydroxycyclopentyl- 
(o-chlorophenyl)-ketone N-methylimine. Cydopentyl- 
(p-chlorophenyl)-ketone is brominated to give 1 -bromo- 
cyclopentyl-(p-chIorophenyl)-ketone, M.P. 57-58*. The 
bromoketone, upon treatment with liquid mcthylamine, 
gives 2-hydroxycyclopentyl-(p-chlorophenyl)-ketone N- 
mcthylimine, M.P. 64-65*. 

If one rearranges l-hydroxycyclopentyl-(m-chloro- 
phenyl)-ketone N-methylimine instead of 1-bydroxycyclo- 
pentyI-(o-chloropheny!)-ketone N-methylimine, the prod¬ 
uct of the rearrangement is 2 -roetbylamino- 2 -(m-chloro- 
phenyl)-cyclohexanone. 

The hydroxycyclopentyl (m-chlorophenyI)-ketcme N- 
mcthylimine used as starting material is prepared in a 
manner similar to that described above for 1 -bydroxy- 
cyclopentyl-(o-chlorophenyl)-ketone N-methylimine and 
l-hydroxycydopentyl(p-chlorophenyl)-ketone N-methyl- 
imine. Cyclopcntyl-(m-chlorophcnyl)-kctone is bromi¬ 
nated to give l-bromocydopentyl-(m-chloropbenyl)- 
ketone. The bromoketone, upon treatment with liquid 
methylamine, gives 2 -hydroxycyclopcntyl - (m - chloro- 
phcnyl)-ketone N-methylimine. 

Example 16 

l-cthylaminocyclopenty]-(p-methylphenyl) ketone ( 10.0 
g.) is heated at 230* for eight hours in an autoclave in 
the presence of excess ethylamine. The product, after 
flash distillation, is dissolved in dilute hydrochloric acid 
and washed with ether. The acid solution is made basic 
with dilute sodium hydroxide and extracted with ether. 
The ether layer is dried over sodium sulfate, the sodium 
sulfate removed, and the ether evaporated in vacuo. The 
residue is then distilled to give 2 -ethylamino- 2 -(p-methyl- 
phenyl)-cyclohexanone. The free base is dissolved in 
ether and precipitated as its hydrochloric.;, M.P. 234- 
235* C. 

The l-ethylaminocyclopentyl-(p-melhyIphenyl)-ketone 
used in the above reaction is prepared as follows: Cyclo- 
pcntyl-(p-methylphcnyl)-ketonc is brominated in the usual 
manner to give I-bromocydopentyl-(p-methylphenyi)- 
ketone, B.P. 114* (0.01 mm.), n-j 55 1.5724. Treatment 
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of the bromoketone with dry sodium methoxide gives the 
epoxyelber, 2 -methoxy- 2 -(p-methylpbenyl) - 1 - oxaspiro 
|2.4J heptane, B.?. 64* (0.1 mm.). The epoxyether is 
treated with excess ethylamine in an autoclave at 130* 

5 for 10 boors to give l-elhyIaminocyc!opentyt-(p-metbyl- 
phenyl)-ketone, B.P. 96* (0.07 mm.). This ketone is 
converted to its hydrochloride, M.P. 196-197*, in the 
usual manner. 

if the epoxyether described in paragraph two of tins 
j 0 example is treated with excess propylamine instead of ^ 
ethylamine. the resulting product is 1 -propytaminocyckv 
pentyl-(p-riiethylphenyl )-ketone. This product can then 
be rearranged as described in the first paragraph of this ^ 
example to give 2-propylamino-2-(p-methylpbenyI)-cyclo- 
13 hexanone. 

If the epoxyether is treated with excess butyfamine in¬ 
stead of ethylamine, the resulting product is 1 -butylaroino- 
cyclopeutyl-(p-methyIphenyl)-ketone. This product can 
be rearranged as described in the first paragraph of this 
20 example to give 2 -butylamino- 2 -(p-methylphenyl)-cyclo- 
hexanooe. 

If the epoxyether is treated with excess pentylamine in¬ 
stead of ethylamine, the resulting product is 1 -pentyl- 

ammocyclopentyMp-methylphenyl)-kctone. This prod- 

23 uct can then be rearranged as described in the first para¬ 
graph of this example to give 2-pentyIamino-2-(p-methyI- 
pheny I) -cyclohexanone. 

If one rearranges l-mcthyIaminocyclopentyl-{o-meth- 
y!phenyl)-kctone instead of 1 -cthylamioocyclopenlyl- 
30 (p-methylphenyl)-ketone, the resu!' ; ng product is 2-meth- 
y!amino-2-(o-methy!pbenyl)-cyclohexanone. This com¬ 
pound easily forms a hydrochloride, M.P. 263-264*. 

The l-methylammocyclopenty] - (o-ruethylpbenyl)-ke¬ 
tone used as starting material is prepared as follows: o- 
33 Metbylpbenylcyclopentylketone is brominated to give 1 - 
bromocyclopentyl - (o-methylphenyl)-ketone. Although 
unstable, this bromoketone can be evaporathrely distilled 
at 0.005 mm„ bath temperature 90-95*, to give an 
analytically pure sample. Treatment of the bromoketone 
4° with dry sodium methoxide gives 2 -methoxy- 2 -(o-methyl- 
phenyl)-l-oxa 5 piro[ 2.4] heptane. Treatment of the epoxy- 
ether with excess methylamine in an autoclave at 130* 
for 10 hours gives l-methylaminocyclopcntyl-(o-methyl- 
phenyl)-ketoDc. The hydrochloride of this compound is 
43 prepared in the usual manner and has M.P. 161—162* C. 

If one rearranges I-isopropylaminocyclopentylphenyl- 
ketone instead of 1 -ethylaminocydopentyl - (p-metbyl- 
phenyO-ketone, the resulting product is 2 -isopropylamino- 
2-phenylcyclohexanonc. The hydrochloride of 2-isopro- 
30 pyIamino-2-pbenylcyclohexanone is formed in the usual 
manner. 

The l-isopropylaminocyclopcntylphenylketone used as 
starting material is prepared by treating 2 -metboxy- 2 - 
phenyH-oxaspiro[2.4)heptane (10.0 g.) with excess iso- 
33 propylamnie in an autoclave at 130* for 20 hours. 

If 2-methoxy-2-phenyl-l-oxaspiro[2.4]beptane is re¬ 
acted with n-butylamine in an autoclave at 130* for 15 
hours, l-butylaminocyclopentylphenylketone is obtained, 

This aminoketonc is rearranged by the procedure given 
60 in paragraph 1 of this example to give 2-butylamino2- 
pbenylcyclobexanone. The hydrochloride of 2-butyl- ^ 
amino-2-phenylcydohexanone is formed in the usual man¬ 
ner. 

If one rearranges l-isopropylaminocyclopentyl - (m- 
63 me thy Iphenyl).ketone instead of 1-ctbylaminocyclopen- 
tyl-(p-methylphenyl)-ketone, the product obtained is 1 - 
isopropyIamino-2-(m-metbylpbenyl)-cyclobexanone. 

The l-i50proplylaminocyclopentyl - (m-metbylpbeny!)- 
ketone used as starting material in the above reaction is 
TO prepared as follows: m-Methylpbenylcyclopentylketona 
is brominated to give 1 -bromocyclopentyKm-roethyIphen- 
yl)-ketone. Treatment of the bromoketone with dry 
sodium methoxide gives 2 -mcthoxy- 2 -(m-mcthylphenyl)- 
1 -oxaspiro! 2.4 ]heptane. The epoxyether is treated with 
73 excess isopropylamine in an autoclave at 130* for 20 
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hours to give 1 -isopropylaminocyclopentyHm-methyl- 
phenyl)-ketone. 

If one rearranges l-methyIaminocyclopentyl-(p-metb- 
oxyphenyl)-ketone Instead of I-ethylaminocycIopentyl- 
(p-methy lphenyl) -ketone, the product obtained is 2 -meth- 
ylamino- 2 -(p-methoxyphenyl (-cyclohexanone, whose hy¬ 
drochloride has M.P. 216-218* C. This aminoketone 
can subsequently be reduced to 2 -mcthy!amino- 2 -(p-mcth- 
oxypbenyU-cyclobexanol, M.P. 107-117*. 


(o-melhoxyphenyl)-ketone N-methylimine, M.P. 78- 
79* C., is isolated. 

If one rearranges l-hydroxycyc!opcmyl-(m-mcthoxy- 
phenyl)-ketone N-methylimine instead of 1 -hydroxycycio- 
pentyh(p-metboxypbcnyl)-ketone N-methylimine, the 
product obtained is 2-methyIamino-2-(m-methoxyphen- 
yl)-cyclohexanone. 

The starling l-hydroxycyclopcntyI-(m-methoxyphen- 
yl)-ketone N-tnethylimine is prepared as follows: ra- 


The 1 -methylaminocyclopentyl - (p-methoxyphenyl)- 10 Methoxyphenylcydopentylketone is brominated to give 


ketone used as starting material iu the above reaction is 
prepared as follows: p-MethoxypbenylcycIopentylkctone 
is brominated to give l-bromocyclopentyl-(p-methoxy- 
phenyl)-ketone, M.P. 36-36.5* C. It is also possible to 
chlorinate p-methoxyphenylcyclopentylketone in a similar 1.3 
manner to get l-chlorocyclopentyl-(p-methoxyphenyl)- 
kcionc. M.P. 37-38* C. Treatment of either the bromo- 
ketone or chloroketone with dry sodium methoxide gives 
2 - methoxy-2-(p-mcthoxpbenyl)-I-oxaspiro[2.4)heptane, 
B.P. 90-91* C. (0.1 mm.), n D “ 1.5237. M.P. 45-43* C. 20 
Treatment of the epoxyether with excess mcthylamine in 
an autoclave at 130* for 10 hours gives 1-methylamino- 
cyclopentyl - (p-methoxyphenyl) - ketone. B.P. 115-116* 

(0.1 mm.), no 1 * 1.5565. The hydrochloride of this 
aminoketone has M.P. 167-168* C. 2 -> 

If I-mcthylaminocyclopentyHp-chlorophcnyl (-ketone 
is rearranged instead of I-ethylaminocyclopentyl-(p-meth- 
ylphcnyl (ketone, the product obtained is 2 -methyiamino- 
2 -(p-chlorophenyl)-cyclohexanone whose hydrochloride 
has M.P. 221-222* C. ::<) 

1 - mcthylaminocydopentyl - (p-chlorophcnyl)-kelonc 
used as starting material in the above reaction is pre¬ 
pared as follows: p-chlorophenylcyclopcntylketonc is bro¬ 
minated to give I-bromocyclopentyl-(p-chlorophenyl)-ke- 
tone, M.P. 57-58* C. Treatment of the bromoketone 03 
with dry sodium methoxide gives 2 -melhoxy- 2 -(p-ch!oro- 
phenyI)-l-o.xaspiro[2.41heptane, B.P. 82* (0.2 mm.), 
no 25 1.5623. Treatment of the epoxyether with excess 
mcthylamine in an autoclave at 130* for 10 hours gives 
1 - methylaminocyclopentyl - (p-chlorophenyl )-ketone, 4i> 
whose hydrochloride has M.P. 153-155*. 

Example 17 

1 - hydroxycyclopentyl-(p-methoxyphenyl)-ketone N- 
methyliminc (10.0 g.) is rearranged by refluxing in 30 4.3 
ml. of Decalin for 2 hours. Addition of isopropanolic 
hydrogen chloride to the reaction mixture gives crude 2 - 
methylamino- 2 -(p-methoxyphenyl)-cyclohexanonc hydro¬ 
chloride, M.P. 216-218* C. This aminoketone can easily 
he reduced to the corresponding 2 -methylamino- 2 -(p- 30 
methoxyphcnyl)-cyc!ohexanol, M.P. 107-117* C. using 
an alcoholic solution of sodium borobydride. 

The starting material, namely l-hydroxycyclopentyl-(p- 
me(hoxyphcnyI)-ketone N-methylimine, is prepared as 
follows: p-mcthoxyphcnv!cyc!opentylketone is bromi- 55 
nated to give l-bromoc> jiopentyl-(p-methoxypbenyl)-ke- 
tone, M.P. 36-36.5* C. Treatment of the bromoketone 
(12.0 g. ) with 30 ml. of liquid mcthylamine for one 
hour, followed by evaporation of the liquid methylamine. 
solution of the organic residue in pentane, and subsequent no 
evaporation of the solvent gives l-hydroxycyc!opentyl-(p- 
melhoxyphcnyl)-ketone N-methylimine, M.P. 38-39* C. 

When I-hydroxycyclopentyl-(o-methoxyphenyl)-ketone 
N-methylimine is rearranged in place of l-hydroxycyclo- 
pent>l-(p-methoxyphenyl)-kctone N-methylimine, the re- 
suiting product is 2 -methyiamino- 2 -(o-methoxyphenyl)- 
cyclohexanone, whose hydrochlorkie has M.P. 211— 

212° C. 

The starling l-hydroxycyclopentyl-(o-methoxyphenyl)- 
ketonc N-methylimine used in the above reaction is pre- 70 
pared as follows: o-Methoxyphenylcyclopentylketone is 
brominated to give !-bromocyclopentyl-(o-methoxyphen- 
yl)-ke!one, M.P. 26-27* C. The bromoketone is then 
treated with excess liquid methylamine as described in 


I - fcromocyclopemyl-(m-fnethoxyphenyl) -ketone. The 
bromoketone is then treated, as described above, with an 
excess of methylamine to give l-hydroxycyclopenty!-(m- 
methoxyphenyl)-ketone N-methyiiminc. 

If l-bydroxycycIopeDtyI-(o-methylphenyl)-keione N- 
methylimine is rearranged instead of 1 -hydroxycydopen- 
t>I-(p-mcthoxyphen>l)-ketonc N-methylimine. the prod¬ 
uct isolated is 23nethylamino-2-(omcth>Iphenyl (-cyclo¬ 
hexanone. whose hydrochloride has M.P. 263-264* C. 

The starting iminoalcohol is prepared as follows: o- 
Mclhylphenylcyclopentylketone is brominated to give 1 - 
bromocyc!openty!-(o-melhy!phenyl)-ketone. Treatment 
of the bromoketone with excess methylamine, as described 
above, gives l-hydroxyeyclopentyl-(o-methylpheny!)-ke- 
lone N-metbylimine. 

Example 18 

2 - methyIamino-2-(o-benzyIoxyphenyl (-cyclohexanone 
(1.0 g.) is refluxed for three hours with 16 ml. of 4 N 
hydrochloric acid solution. Evaporation of the solvent 
followed by neutralization with 6 N sodium hydroxide 
and extraction with ether gives an etheral solution of 2- 
methylamino-2-(o-hydroxyphcnyl)-cyclohexanonc. Re¬ 
moval of the ether gives the pure cyclohexanone. This 
compound can exist both in the keto form and as the 
closed hemiacetal compound. 

The 2-methylamino-2- (o-benzyloxypbenyl (-cyclohex¬ 
anone used as starting materia] in this reaction is pre¬ 
pared as follows: o-Benzyloxyphenylcyclopentylkctone is 
brominated to give l-bromocyclopentyl-(o-benzyloxy- 
phcnyl)-ketone. Treatment of the bromoketone with ex¬ 
cess liquid methylamine followed by isolation as de¬ 
scribed in Example 17 affords l-hydroxycyclopcntyl-(o- 
benzyloxyphenyl (-ketone N-mcthylimine. Refluxing this 
iminoalcohol (10.0 g.) in 50 ml. of Decalin for two hours 
followed by evaporation of the Decalin under reduced 
pressure, extraction of the residue with dilute hydro¬ 
chloric acid, treating the hydrochloric acid with decoloriz¬ 
ing carbon and then making the resulting acidic solution 
basic with sodium hydroxide liberates 2-methylamino-2- 
(o-benzyloxyphenyl)-cvclohexanone, whose hydrochlo¬ 
ride has M.P. 227-228* C. 

If 2- methylamino-2-(m-benzyIoxyphenyl) - cyclohex¬ 
anone (1.0 g_) is refluxed for 3 hours with 16 ml. of 4 
N hydrochloric acid solution and the reaction is worked 
up as described in paragraph I of this example, ihe result¬ 
ing product is 2-methyIamino-2-(m-hydroxyphenyl)-cy- 
clohexanone. 

The 2 - methylamino-2-(m-benzyloxyphenyI) -cyclohex¬ 
anone used as starting material in this reaction is prepared 
as follows; m-Benzyloxyphcnylcyclcpentylketone is bro¬ 
minated lo give l-bromocyclopemyi-(ni-bcnz>loxyplvn- 
yl)-ke!onc. Treatment of the bromoketone with excess 
liquid methy'amine gives l-hydroxycyclopent\l-(m ben- 
zyloxyphenyl(-ketone N - methyliminc. Rearrangement 
of this iminoalcohol as described in paragraph two of 
this example gives 2-mcthylamino-2-(m-bcnzyloxyphcn- 
yl) -cyclohexanone. 

Exumple 19 

2-methylamino - 2 - (p-methoxyphenyl( cyclohexanone 
(5.0 g.) is refluxed in 15 ml. of an acetic acid solution 
saturated with gaseous hydrobromic acid for 12 hours. 
The solvent is removed and the residue is put on a 
strongly basic quaternary ammonium hydroxide ion ex- 
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paragraph two of this example and l-hydroxycyclopentyl- 73 change column. Elution with methanol removes all of 
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the starting material. Subsequent elution with a meth- 
anolic solution containing 1 % hydrochloric acid gives 
2 -methyIamino - 2 - (p - hydroxyphenyl)-cyclohexanone, 
M.P. 157-158* C. (decomposition), whose hydrochloride 
has M.P. 213-214* C." Preparation of the starting mate¬ 
rial, namely 2 -methylamino- 2 -(p-methoxyphenyl)<yclo- 
hexanone is described in Examples 16 and 17. 

I claim: 

1. A member of the class consisting of a free base and 
pharmaceutically acceptable add- addition salts thereof, 
said free base having the formula: 

O _ X 

„A/<3 

H,C CIh\vnY 


sisting of lower alkyl groups containing 1 to 5 carbon 
atoms inclusive and phenyl groups of the formula: 




«<> 


wherein X is selected from the group consisting of hydro¬ 
gen, chloro, bromo, methyl, methoxy and hydroxy and Y 
represents a lower alkyl radical containing 1 to 2 carbon 
atoms inclusive. 

2. 2 - methylanuno-2-(o-chJorophenyl)-cyclohcxanone 

hydrochloride. ■ * < 

3 . 2 - methylamino - 2 - (o-hydroxypbenyl)-cyclohex¬ 
anone hydrochloride. 

4 . 2 - methylanuno - 2 - (m-hydroxypbenyl)-cyclohex- 
anone hydrochloride. 

5 . 2 - methylamino - 2 - phenylcyclohexanone hydro¬ 
chloride. 

6. 2 -ethylamino- 2 -phenylcydohexanone hydrochloride. 

7. A process for the production of a compound of the 
formula: 


which comprises heating in a sealed vessel at a tempera¬ 
ture between 180* and 250* C. for between 10 and 20 
hours a member of the group consisting of 
(A) A compound of the formula: 

o R 
Bi—C—C —Ri 


(B) The combination of a compound of the formula: 

(a) OR 

3 / 

Rr-C-C-B, 

I 

Oil 

and at least one equivalent of a compound of the 
formula: 

(b) RjNH, 


wherein X is selected from the group consisting of hydro¬ 
gen, chloro, bromo, lower alkyl containing 1 to 5 carbon 
. atoms, hydroxy, alkoxy containing 1 to 5 carbon atoms 
10 and benzyioxy groups and groups wherein any two of 
R, R b and R s may be combined to form an alkylene 
bridge of from 4 to 5 carbon atoms inclusive and wherein 
Ri is a lower alkyi group. ' 

t A process for the preparation of 2-ethy l a m i n o-2- 
15 pbenylcydohexanooe which comprises heating 2-etbyI- 
aminopherrylcyclopentylkctone in a seated vessel at a 
temperature of be twe en 180 and 250* C. for between 10 
and 20 boors. 

9. A process for the preparation of 4-methylamino4- 
20 phenyi-3-hexanoae which comprises heating 2-ethjrl-2- 
methy laminob m yrop h enonc in a sealed vessel at a tem¬ 
perature of between 180 and 250* C. for between 10 and 
20boors. -y ■ •. a. ■;> .. .i ; 

ML A p rocess for the preparation of 2-meibytaraino-2- 
methcylcyclohexanone which comprises heating o-meth- 
ylaminocydopentylmethylketone in a sealed vessel at a 
temperature of between 180* and 250* C. for 10 to 20 
boon. ■; -v -r ii. * ■* 

1L A process for the production of a-methylammo- 
30 pbenylcydobexyOtetone which comprises beating 2-hy¬ 
droxy -2-pbenylcycIobeptanone with at least one equiva¬ 
lent of methylamine in a sealed vessel at a temperature 
of between 180 and 250* C. for between 10 and 20 hours. 
12. A process for the production of 2-methylamino- 
3-> 2-pbeuyIpropiopbenooe which comprises beating 1,1-di- 
pbenyM- h y drox y-2-propanooe with at least one equiva¬ 
lent of methylamine in a sealed vessel at a temperature 
of between 180 and 250* C. for between 10 and 20 boors. 
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